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IMporpamma auctmuiizb "Brosneprerrka u mem6panonorus”; 06.04.01 "Bruonorus”.

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IMporpamma auctmuiizb "Brosneprerrka u mem6panonorus”; 06.04.01 "Bruonorus”.

IIporpamMmy auciUIUTHEL pa3padoTai(a)(u): mpodeccop, 1.H. MunnOaesa ®.B. (kadenpa GnoXxuMum, GUOTEXHOJIOTHH U
(papmaxosoruu, LieHTp HayuHOIl AesaTenbHOCTH U acnupaHTypsl), FVMinibaeva@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHI[IU npuoodperaemMoii KoMIeTeHIUH
IIK-1 ["0TOB MCHONIB30BATh MOJTyYSHHbIE OMOJIOTMYECKHE 3HAHKS Y 3HAHUSI CMEKHBIX HaYK,

HOpPMaTUBHBIE JOKYMEHTBI I10 OPTaHU3aLIK 1 IPOBE/ICHNIO0 HAYYHO-HUCCIIEI0BATEIbCKUX U
(W) TPOU3BOJICTBEHHO-TEXHOJIOTMYECKUX PaboT B POECCHOHANBHON AESTEILHOCTH B
COOTBETCTBUU € MPOpUIEM IIPOrpaMMbl MArUCTPaTyPhI

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):

JloJKeH 3HATh:

KJIACCU(DUKAIIUIO TEPMOAUHAMUUYECKUX CUCTEM, 3aKOHBI TEPMOIMHAMUKH B OMOJIOTMYECKHUX CUCTEMAX, CTPOSHHE,
(pu3MKO-XUMUYECKIE CBOWCTBA Pa3IMYHBIX BUIOB OMOMEMOpaH, CTPYKTYPHYIO U (DYHKIIMOHATbHYIO OPraHU3aIUI0
OUOJIOTMYECKUX MEMOPaH, XapaKTEPUCTUKYA MEMOPAHHBIX OSJIKOB U JIUMUIOB, OSJIOK-JIUIUIHbIE B3AUMOIEHCTBUS B
6uomeMOpaHax, (PU3NKO-XUMUYECKHIE MEXaHU3MbI CTAOWITH3AIMKY OMOMeMOpPaH, BIMsHKUE BHEIHUX (haKTOPOB Ha MX
CTPYKTYPHO-(DYHKITMOHATBHBIE XapaKTEPUCTUKH, XUMUIECKUE MEXaHU3MbI TPAHCIIOPTA BEIIECTB B KJIETKE, MEXaHU3MbI
OKHCIIUTEIILHOTO M (POTOCHHTETHYECKOTO (hochOpHIMpOBaHNs, MOJICKYJIIPHBIE MEXaHI3MBI ITPOIIECCOB SHEPTETHUECKOTO
COMPSIKCHUS

JloKeH yMeTh:

Ocy]_LleCTBJ'IHTb INOUCK, aHAJIM3UPOBATh, OLICHUBATb U IPUMEHATD l'IOJIy‘{CHHble SHaHUA IMPU U3YUYCHUMN JPYTUX JUCHUITIVNH U B
npodeccHoHaNTbHON AESITeTbHOCTH

JlomxeH Bl1afeTh:

nHpopManuerr 06 OCHOBHBIX 3aKOHOMEPHOCTSIX SHEPIeTUIECKUX B3aUMOCBSI3EN MEK/ly OpraHn3Mamu 6rocgepsl, o
TEPMOANHAMUYECKOM COMPSIKEHUHU PEaKIid M TeIUIOBbIX 3(h(eKTax B OMONIOrMUECKIX CUCTEMAaX, TePMOJUHAMUKE
TPAHCIOPTHBIX MPOLIECCOB, SHEPTeTHKE BAKHEHIIIMX METa00IMUECKUX ITyTel, O METOJaxX U3YUeHHUs ¥ TIOJTydeHHs] MeMOpaH

I[OJDKCH AEMOHCTPHUPOBATH CITIOCOOHOCTH ¥ TOTOBHOCTD:

JEMOHCTPUPOBATh 3HAHKE NPUHIUIIOB CTPYKTYPHOH U (DyHKIMOHAIBHON OpraHu3anmy OMoMeMOpaH, METOJOB
NpeJICKa3aHUsl UX CTPYKTYPBI, AEMOHCTPUPOBATh 3HAHUE

NPUHIAIIOB KJIETOYHOI OpraHmsanuun OHOJIOTHYECKIX O6'I>€KTOB, 6I/IO(1)I/I3I/I‘ICCKI/IX 1 OMOXUMHUYECKUX OCHOB, M6M6paHHI>IX
IpoHECCOB U MOJICKYJIAPHBIX MEXaHU3MOB

JKU3HEeSTEIBHOCTH, COBPEMEHHBIE TIPEACTaBIEHHsI 00 OCHOBAX TEXHOJIOTHI Ha OCHOBE OMOMEMOpaH, MOJIEKYJISIPHOTO
MOJIEJIUPOBaHUSI.

2. MecTo nucuumJuHbl (Moayas) B ctpykrype OIIOII BO

HauHast qucrmruivHa (MOayJb) BKodeHa B pazgaen "B1.B.JIB.01.02 Jucturuimas (MOmyH)" OCHOBHOM NMPOodecCHOHATEHON
obpazosarenbHol nporpammsl 06.04.01 "Bronorus (Buoxumus, MoJiekyisipHas Guosiorust u GuonHgopmaruka)” 1 OTHOCUTCS K
JuctmrmHaM 1o Beidopy yactu OITOIT BO, ¢popMupyemoii yuacTHUKaMK 00pa30BaATENIbHBIX OTHOIIICHUI.

OcBauBaercs Ha | Kypce B 2 cemecTpe.

3. O0beM aquCHUNIMHBI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJNYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnogasareieM (10 BHAaM y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
paéoTy obyuarommxcs

OO611ast TPyIOEMKOCTh AUCIMIUIMHBI COCTABJISIET 2 3a4eTHBIX(bie) eMuHuUI(b) Ha 72 Jaca(oB).

KonraktHast pabota - 22 vaca(oB), B TOM umciie Jekiun - 10 gaca(oB), mpakTudeckue 3aHstus - 12 yaca(oB), 1abopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM paboTh - O yaca(oB).

CamocrosrtenbHas padota - 50 yaca(oB).
Kontposns (3auér / sx3amen) - 0 yaca(oB).
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<I>opMa MPOMEKYTOYHOI'O KOHTPOJIA OJUCHUIIIUHBL: 3a4€T BO 2 CEMECTPE.

4. Conep:xanue JUCHUIUIMHBI (MOAYJs1), CTPYKTYPHPOBaHHOE MO TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBeIeHHOr0 Ha
HHX KOJIHYECTBA aKAJeMHYECKHX YaCOB 1 BHAOB YU4eOHbIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIl IVIAaH KOHTAKTHOW M CAMOCTOATEJbHONH Pa60ThI 0 AV CHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOM PadoTHI, Camo-
HX TPYJ0E€MKOCTh (B yacax) CTOSI-
N Pa3znennl iucuunumns: / Ce- lexmun,JTexmu|lIpakTu-[Iipaktu-/Iagopa-/Iadopa-| TeJIb-
MoayJist MECTP| Bcero | B 3J. |4YecKue | yeckue |TOpHbIe |TOpHbIe | Hasd
¢opme BaHaTHsA,| B 3J. [padoThL,| B 3. pa-
Bcero | cgopwme | Bcero |popme | 00Ta
1. |Tema 1. DHepreruka 6uocepst 2 1 0 2 0 0 0 8
2 Tema 2. 3aKOHOMEPHOCTH OUOIHEPTETUKH U 2 1 0 2 0 0 0 6
OGruoMeMOpaHbI
3 Tema 3. TpaHcriopTHbIe cUCTEMBI MEMOpaH 2 > 0 ) 0 0 0 3
4. Tema 4. PerynsatopHble MEXaHU3MBI KaTaOOJIM3MA U 2 2 0 2 0 0 0 ]
aHabosIM3Ma
5. [Tema 5. ®oTOCHHTE3 U TJTIOKOHEOT€HE3 2 2 0 2 0 0 0 10
6. (Tema 6. DHEpreTuKa IBUKCHUS 2 2 0 2 0 0 0 10
M Toro 10 0 12 0 0 0 50

4.2 Coaep:xaHue JUCHUILUIMHBI (MOYJIs1)
Tema 1. DHepreTuka 6uoccepbl

IMoTok Guonornyeckoi SHepruy. 3aKOHb TEPMOJUHAMUKY B OMOJOTMYECKUX CUCTEMaX. DHTPOIHs OMOJIOTHYECKUX CUCTEM.
Merabonu3m: noHsTHe U (PyHKIUKU. MaKpOCKOITMYECKUH aclieKT MeTabonu3ma. ABTOTPO(BI U reTepoTpodbl. ASpoObl 1
ana’poOsl. Kpyrosopotsl N, C, H20. MeTa6oniueckue nyTu: TMHelHble 1 LuKIndeckue. Karabonndeckue v aHaboIMIecKue
IyTH ¥ MX B3aUMOCBsI3b. Perynauus MetadoImyeckux IyTei: o TUILy OOpaTHOM CBSA3U, TOPMOHAJIbHAS PEryJIsLs, MHIYKIUS
(pepmeHTOB.

Tema 2. 3aKoHOMEPHOCTH GHOYHEPTeTHKH U GHOMeMOPaHBI

NIPOTOHHBII M HATPUEBBI MOTEHIMAN, TP 3aKOHa OnosHepreTrku (1o B.IT.CkynaueBy). MemMOpaHsl: UCTOPUS U3yUESHUS
CTpOeHHUs1 MeMOpaH, TUITBl MeMOpaH B KJIeTKe 1 X (PyHKIMH, MeMOpaHHble 6eku. CoBpeMeHHbIe ITPe/ICTaBIeHHUs O CTPYKTYpe,
CTaOMIILHOCTY U reorpacdun MeMOpaHHBIX IoMeHOB. Pa3HooOpa3zue MeMOpaHHBIX OEJIKOB: CTPYKTYpa, (DYHKLIUH 1
JoKaJM3auusi. MeTobl N3y4eHus 1 KOHCTPYHUPOBaHUS MeMOpaH.

CocraB meMOpaH. MemOpaHHbIe unuapl. MeMOpanHbie Oenku. JKunkue Kprctayuisl. BoqHo-mmmumabie cMecH. ['uaparanus
JIATIAIOB.

TTpUHLKUIIBI CTPYKTYPHOM OpPraHU3alii MeMOPaHHBIX OEJIKOB M CIIOCOOBI €€ MPOrHO3MPOBAHUS [l TPAHCMEMOPAHHBIX OEJIKOB.
Mopenu OenKkoB.

Tomorpacdus MmemOpaHHbIx OenkoB. Llurockenet. TpaHcMeMOpaHHast aCHMMETPHS JIUMUAOB. JIaTepanbHasi reTepOreHHOCTb.
Tema 3. TpancnopTHbIe CHCTEMBI MEMOPaH
JMHaMU9YecKoe OoBe/IeHHe MEMOPAHHBIX CHCTEM.

AncopOrms muranaos Ha 6ucioe. [IpOHMIIAeMOCTD JIMIUIHBIX MEMOPaH ISl HEIJIEKTPOJIUTOB U HOHOB. DIIEKTPUUCCKIE
CBOICTBa MeMOpaH.

Mewmb6pannsie cictembl TpaHcriopra: Na/K-AT®aza (Jlokanuzanusi, CTPYKTypa, peakuMoHHBIH ki), Ca-ATdaza
(JloKanM3anys, CTPyKTypa, peakLIMOHHBINA IUKJI), peryianusa aktTusHocT AT®a3. bakrepuansaele ochoTrpancdepassl,
NepUILIa3MaTH4ecKue TPaHCIIOPTHBIE cucTeMbl, BakyossipHele H-AT®a3bl. TpancnopTHble (MUTOXOHAPHAIbHBIE IEPEHOCUUKY:
AT®/AJIP-TpaHciokasa, mepeHocurK ocdara, pa3oOmaniuii 6eI0K) CUCTEMbl BHYTPEHHEH MeMOpaHbl MUTOXOHIPHIA:
Ha3HauYeHHe U MeXaHU3M (DYHKIIMOHUPOBaHUsA. TPaHCIIOPTHBIE CUCTEMBI, CONPSKEHHBIE C IEPEHOCOM 3JIEKTPOHOB WIIH C
TIOTJIOIIEHUEM CBETa: [IUTOXPOM-OKCHa3a, OakTepruopoorncut. Kanasl, mopel, nepenocurku: nousatust. Knaccndpukanms
TPAHCIOPTHBIX OEJIKOB, OCHOBaHHAsI HA MEXaHU3Me MX JeHCTBUs 1 SHepreTrke. [lepeHocunku (epmMeasbl, TPaHIOKa3bI):
AKTHBHBIE ? TACCHBHBIE, CUMIIOPT ? aHTUIIOPT ? yHUIOPT. IlepBruHble ? BTOPHUYHbIE aKTUBHBIE NTEPeHOCUMKHU. KaHaisl ¥ OpHI:
noteHumI-3aBucuMble Na- 1 Ca-KaHauibl, I11€JIeBble KOHTAKTEI, SiIEPHbIE TOPOBble KOMIUIEKCH. [TopHuHBI: CTpYKTYypa, (DyHKIUH.
Tpancnopt 6e1koB yepe3 MeMOpaHy (Ha mpuMepe TeTparuapodosarperykrassl). MoHOhOpH: CBOWCTBA, IPUMEPHI.

Tema 4. Pel‘y.ﬂﬂTOprle MeXaHH3MbI KaTa00JM3Ma 1 aHA00JIM3Ma
Karta60113M roKo3bl: 001Ias cxema.
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I'mukornm3. MoOum3arus 3amaca riiroK03bl 13 [IHKoreHa. epMeHTH TIIMKoM3a: (hyHKIUS, 00IIast XapaKTeprucTuKa. Peakimm
TJIMKOJI3a. DHepreThyeckuil OaaHce rimkom3a. PaccrpoiicTBa cBsi3aHHbBIe ¢ HapylieHueM rimkonusa. Cyap0a mupysara.
JlakT-anmmos.

IMuxs Kpebea. ®epments LIJIK: dyHkims, obmas xapakrepuctuka. Peakimun [JIK. DuepreTudeckuii GanaHc.

[yTb 371€KTPOHOB. VICTOUHMKY 3JIEKTPOHOB ISl €-TPaHCIIOPTHOM Lieny. [IpIxaTesbHast HeTb: KOMIUIEKCHI, IEPEHOCUMKH,
uHruouTopsl. OKUcIUTENEHOE (hochoprpoBanue: AT®-cuHTeTa3a (CTPYKTYpa, pOTOP M CTATOP; SKCIIEPUMEHTHI 1O
M3y4YEHHIO MEXaHU3Ma IePeKavKy MPOTOHOB (DEPMEHTHBIM KOMILIEKCOM), XeMUOCMOTHYECKasl TEOPHUsI, MEXaHU3M CO3JaHMs
TpaHCMEeMOPaHHOI'O rpaJJUeHTa IPOTOHOB, O0IIast CXeMa OKUCIUTebHOro (ocopunuposanus. TpaHcopTHble
(MuTOoXOHIpUaTbHBIE TepeHocunkn: ATD/AIP-TpaHcnokasa, nepeHocyrk ocdara, pa3oOalomuii 6e10K) 1 YeTHOYHbIE
CHCTEMbl BHYTPEHHEH MeMOpaHbl MUTOXOH/IPHI: Ha3HAUeHUE, MeXaHU3M (DyHKIIMOHUpOBaHUs1. PaccTpoiicTBa CBsI3aHHbBIE C
HapyuieHueM pochoprIpoBaHUs.

Perynsums karabonm3ma rimoko3sl. CxeMa peryisituu. Perynsius rivkonusa, LIJIK. PerynstopHsie B3aUMOCBs3U
KaTaboJIM3Ma IIIOKO3B. PaccesiHue SHeprum IpIXaHus NpH TepMoperyasuud. [1onHbIi SHepreTHIeckuil GalaHC TOJHOTO
OKHCJICHUS] MOJIEKYJIBI TJTIOKO3BI.

Bropuunbie MeTaboIMUYECKHE Ty TH: TIEHT030-(0ChATHBIN Ty Th, TIMOKCHIATHBIHA UKL
Tema 5. doTocHHTE3 U IIIOKOHEOreHe3

dortocuHTe3: 001mas cxema 1 SHEPreTUIecKuid GaslaHe, NCTOPHs U3ydyeHHs (POTOCUHTE3a, CBETOBAast M TEMHOBasH (ha3bl
(poToCHHTE3a, MUIMEHTHI ¥ UX POJIb, PEAKLIMOHHBIN LIEHTP, (POTOCUCTEMBI, MOJIENIb CBETOBBIX peakiuil (Z-cxema),
(potoocopunrpoBanre (HeMKIndeckoe 1 nukandyeckoe), C3-myts u C4-myTh TEMHOBBIX peakuuii, potoasixanue y C3- u
C4-pacreHuii 1 ux npoayKkTHBHOCTh, CAM-MeTaboam3M.

CDCpMeHTbI TJIIOKOHCOI€HE3a: (byHKI_II/IH, O6H.laﬂ XapPaKTEPUCTUKA. PCaKLlI/II/I TJIIOKOHEOI€HE3A. Cy6CTpaTbI JJIA TTIIOKOHEOI€HE3a.
SHCPFGTH‘IGCKI/Iﬁ 0aJlaHC TIIOKOHEOTeHe3a. PaCCTpOﬁCTBa, CBA3aHHBIC C HAPYIICHUEM TJIIOKOHEOI€HE34a.

Tema 6. DHepreTuka JABMKeHUS
CrpoeHue U MeXaHu3M padoThl MOJIEKYJISIPHOrO ?MOTOpa? GaKTepHid.

CriocoObl IBUKEHHUsI PACTEHHUI: BHYTPUKJICTOUYHBIE JIBM)KEHU S, JOKOMOTOPHbIE IBHKEHHSI, POCT PACTsDKEHUEM, TypPropHbIe
JBUKEHUS.

SHCPFGTI/IKa MBIIICYHBIX COKpaIIIGHHﬁZ CTPOCHHUEC MBIIIIEYHOI'O BOJIOKHA, MOAEJIb CKOJIb3AIIUX HHTCﬁ, pa60q1/1ﬁ TTHUKJI
AKTOMHMO3MHOBOI'O KOMILJIEKCA.

KunesuH, iuHerH: cTpoeHne, (PyHKIUH.

5. IlepeyeHb yueOHO-METOUYECKOT0 00€eCIeYeHHA A CAMOCTOSTEJbHOM PadoThl 00yJaloMUXCs M0
JUCHUNIIHE (MOLYJII0)

CamocrositesnpHast paboTa 00y4aroLIMXCsI BHIIOIHACTCS M0 331aHHI0 U IPH METOAMYIECKOM PyKOBOJCTBE [IPEoaBatesisi, Ho 6e3
€ro HeMoCPEACTBEHHOro yuacTusi. CaMocTosTeNbHAsl paboTa MOAPa3AeseTCs HA CAMOCTOSTENbHYIO pabOTy Ha ayIUTOPHBIX
3aHATUSX U HAa BHEAYUTOPHYIO CAMOCTOSITE IbHYI0 paboTy. CamocTosiTesbHast padoTa 00y4aloIuXCsl BKIIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJIbHOE OCBOCHUE OTAEJBHBIX TeM (Pa3/iesioB) AUCLUILUIMHEL, TAK U IPOPabOTKY TeM (pa3[esioB), OCBAUBAEMBIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst caMoCTOsITENIbHON paboThl 00yUAIOLIHUECS YUTAIOT U KOHCIIEKTUPYIOT yYeOHYI0, HAYYHYIO
¥l CLIPABOYHYIO JIMTEPATYPY, BHITOIHSIOT 3aJaHHs], HAIIPABJICHHBIC HA 3aKPEIUVICHUE 3HAHUI 1 OTPAOOTKY YMEHHII 1 HABBIKOB,
TOTOBATCS K TEKYLIEMY U ITPOMEKYTOYHOMY KOHTPOJTIO [0 AUCLUILIHHE.

Opranuzanys CaMOCTOSITENIbHON padoThl 0OYYAIOIINXCS perJIaMeHTHPYETCsl HOPMaTUBHBIMU IOKYMEHTaMH,
y4eOHO-METOANYECKOH JINTEPaTypOl U 3IEKTPOHHBIMK 00pa30BaTe/IbHBIMU PECYypCaMu, BKITIOYASI:

INopsnok opraHU3anmK U OCYIIECTBIEHNs 00pa30BaATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaIMTeTa, PorpaMMaM MarkucTpaTypsl (YTBEPKAEH MPUKa30M
MuHucTepcTBa HAyKH U Bhiciiero odpaszoBanus Poccuiickoii ®enepanyiu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBH3AIMN
CaMOCTOSITEJIHOW paOOThI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHil"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBartesibHoro yupesxaenus "Kazanckuii (ITpuBomkcKmi)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETo pacnopsiaka (enepaibHOro rocyJapcTBEHHOrO aBTOHOMHOI'O 00pa30BaTeIbHOTO YUPEKACHUS BHICIIETO
nipodeccronanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) genepaibHblii yHUBEpcUTeT"

JlokanpHble HOpMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOrO yHUBEPCUTETA
BuomemOpanosorus - http://biochem.nichost.ru/assets/files/boldyrev/biomembrany_2006.pdf
Buoxumusi B cxemax u tabnunax - http://biologo.ru/11802/index.pdf

Cratbu oOpa3zoBaTesbHOrO Xapaktepa (MemOpansl) - https://postnauka.ru/faq/64564

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUIINHE (MOIYJII0)

SAEKTPOHHBH
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(DOH)] OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOILyJ'IIO) BKJTIOYAET OLICHOYHBIE MAaTEPpUAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHI/IfI, B TOM 4YUCJIE 3HaHPII>i, yMeHI/IfI 1 HaBBIKOB. (DOH)] OLICHOYHBIX CPEJACTB BKIIOYACT OLUEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OUEHOYHbIE CPEACTBA HpOMe)KyTO‘IHOﬁ aTTeCTalluu.

B ¢onIe 01IeHOYHBIX CPENICTB COAEPKUTCS CeayoIas HHPOPMaIH:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 AUCIUITIMHE (MOJIYJIO);

- KpUTepHH OLIEHUBaHUS c(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MeXaHU3M (pOPMHUPOBaHUSI OLIEHKH MO JUCHUILIMHE (MOJIYIIO);

- OMHCaHMe MOpsIIKa IPUMEHEHUS 1 POy PHI OIIEHIUBAHUS TS KKIOTO OLICHOYHOTO CPECTBa;
- KpUTEPHH OLIEHUBAHHUS /ISl K&XKJI0TO OLIEHOYHOT'O CPeJICTBa;

- COACPIKAHMC OLECHOYHBIX CPEACTB, BKJIIOYAA TpC6OBaHI/IH, MMPEABbABIIACMBIC K HeﬁCTBHHM o6y'1a101m/1x05{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHUA pa3JINYHbIX TUIIOB.

DoHJI OLIEHOUHBIX CpE€ACTB 1O AUCHUIIMHE HAXOUTCA B HpI/II[O)KeHI/II/I 1k nporpamMmmMe JUCHUITTTMHBI (MOIlyIIIO).

7. IlepedeHnb JATEPATYPHI, HEOOXO0JUMOM JJIST O0CBOEHHS N CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUTUIMHBL (MOYJISI) TIpeIoiaraeT u3y4eHrne OCHOBHON M JOTIOTHUTEILHON yueOHO! muTepaTypsl. JlutepaTtypa
MOKeET OBbITh JIOCTYITHA OOYYAIOIIUMCS B OTHOM U3 JIBYX BAPUAHTOB (JIUOO B 0OOUX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
npaBoobJIaaaTes sIMu;

- B eyatHoM Bujie - B Hayunoit 6ubimoreke um. H.M. Jlo6aueBckoro. O0yvarolnuecs: HoaydyaoT y4eOHyIo JTUTepaTypy Ha
abOHEeMeHTe MO YMTATeIbcKUM OMJIeTaM B COOTBETCTBHU C NPAaBMJIaMU T10JIb30BaHKs HayuHoi GMOIMOTeKOM.

DIeKTPOHHBIE U3[AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JI00OH TOYKM NPU BBEJCHUN 00YUAIOIIMMCS CBOETO JIOTUHA U [ApoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCronb30BaHNM MTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJDKEeH OBbITh YKOMILUIEKTOBAaH UMHU U3 pacuera He Menee 0,5 sk3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOr0 U3 U3JaHUI OCHOBHOM JIUTEpaTyphl 1 He MeHee 0,25 9K3eMIuIsApa JOMOIHUTENBHON JIUTepaTypsl Ha
KQ)XJI0ro 00y4aloLIerocsi U3 4ucia JiMl, OAHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO JUCLUIUINHY.

[lepeueHb OCHOBHOI M OTIOJHUTEIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMON JIIsI OCBOSHUS JUCIIAIUIMHBL (MOJLYJIs), HAXOAUTCS
B [Ipmnoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH yCIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I AMU JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KOMIUTeKToBaHus oHoB Hayunoit 6momiorexn KOV,

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MIHTepHET'', HE0OX0AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

Kypc buosnepreruka B.I1.CkynaueBa (MI'Y) - https://bioenergetics.pro/lectures/be_course/
Cratbu 0O6pazoBatenbHOro xapaktepa (MemOpansl) - https://postnauka.ru/faq/64564
3D-monenupoBanre MmemOpaHHbix OenkoB (Hotspot) - https://habr.com/post/238451/

9. MeToauuecKHe YKa3aHUA A 00yUaIOMMXCA 10 0CBOESHUIO JUCIHHUILIAHBI (MOXyJIsI)

Bujg paéor MeToanuecKrue peKoMeHIanun

JIEKLIAN I'naBHOE B MIepHO/I MOArOTOBKH K JIEKIIMOHHBIM 3aHATHUSAM - MHAYYUTHCSI METOJIaM CaMOCTOSITEIbHOTO
YMCTBEHHOT'O TPY/Ia, CO3HATEJIbHO Pa3BUBaTh CBOU TBOPUECKUE CIIOCOOHOCTU U OBJIA/IEBATh HABBIKAMU
TBOpYECKOW padoThl. [IJIs1 3TOro HEOOXOAMMO CTPOro COOMIOAATh TUCIMILUIMHY yueObl U noBeeHus. Yerkoe
IUIAHUPOBAHUE CBOErO pabovyero BpeMEHH U OT/AbIXa SIBJISETCSI HEOOXOIMMBIM yCIOBUEM JUIsl YCTIEITHOM
CaMOCTOSITENILHOW paOOTHL.

B OCHOBY €ro HyHO MOJIOXHTh paboure MPOrpaMMbl U3yUaeMbIX B CEMECTpe AUCLUILINH. ExeHeBHON yueOHOM
pabote cTyJeHTy cieayet yaeisats 9-10 yacoB CBOero BpeMeHH, T.€. IPY HIECTH Yacax ayIUTOPHBIX 3aHATHI
CaMOCTOSITENILHOW paboTe HeOOXOAUMO OTBOAUTD 3-4 yaca. KaxkIoMy CTyJeHTy clieyeT COCTaBIIsATh
€XEeHeIeJIbHBIA 1 CEMECTPOBBII TIAHBI PaOOTHI, a TAKKE TUIAH Ha Kax bl pabounii neHb. C Beuepa Bcerjia Hajo
pacripesiensath paboTy Ha 3aBTPAIHUI JeHb. B KOHIle KaX/I0ro JHS 11e71eco00pa3HO MOIBOAUTb UTOT pabOThL:
TIIATENILHO MIPOBEPUTH, BCE JIM BBITIOJHEHO 110 HAMEUSHHOMY [UIaHy, He ObUIO JIM KaKUX-TMOO OTCTYIUICHUH, a
ecJii OBbUIH, 110 KaKOW IPUYMHE 3TO MPOU301LI0. HyKHO OCYIECTBIATh CAMOKOHTPOJIb, KOTOPBIN SIBJISETCS
HEOOXOAMMBIM YCJIOBHEM YCIIEIHOM y4eObl. ECiM 4TO-TO 0CTaNoch HEBBINOIHEHHBIM, HEOOXOIMMO U3bICKATh
BpeMsi JUIsl 3aBEPILCHUS 3TOI YacTh padoThl, HE YMEHbIIast 00beMa He/IeIbHOTO TUIaHA.

SAEKTPOHHBH
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TenbHas paboTa

Bujg paéor MeToanuyeckue peKOMeHIalu
npaktudeckue | IToaroroBka k ceMUHApPCKUM 3aHATUSIM

3aHSATUSA IToaroToBKY K KaxA0My CEMUHAPCKOMY 3aHATHIO KQXABIN CTYAEHT JA0JIKEH Ha4aTh C O3HAKOMJIEHH C TUITAHOM
CEMUHAPCKOT0 3aHATUs, KOTOPBII OTpaXkaeT coAepkaHue NMpeiiokeHHol Tembl. TiatebHOE TPOLYyMBIBAHUE U
M3y4eHre BOIPOCOB IUIaHa OCHOBBIBAETCSI Ha MPOPAbOTKe TEKYILEro MaTepuaa JIEKIUH, a 3aTeM U3y4eHusI
00s13aTeJIbHO U IOTIOJTHUTENILHOM JIMTEPaTyphl, PEKOMEH/IOBAaHHYIO K JaHHOH Teme. Ha ocHOBe MHIMBH/IyaIbHBIX
MIPEAANIOYTEHUH CTY/IEHTY HEOOXOJMMO CaMOCTOSITENILHO BHIOpaTh TEMY JIOKJIa ja 10 MpodiieMe ceMUHapa 1 1o
BO3MOKHOCTH MOJATOTOBUTB 0 HEMY Mpe3eHTaluo. Ecau nporpaMMoil AUCIMIUIMHBL TPEAyCMOTPEHO
BBITIOJIHEHHE MTPAKTHYECKOTO 3aJaHHs, TO €r0 HEOOXOANMO BHIIIOJIHUTH C YYETOM IMPEeIOKEHHOW HHCTPYKIIH
(YCTHO WM IMCbMEHHO). Bee HOBBIE TIOHATHS 110 M3y4aeMol TeMe He0OXOIMMO BBIYUYMTh Hau3yCTh 1 BHECTH B
TJI0CCapHid, KOTOPBIH 11e1eco00pa3HO BECTH C CaMOro Havasla M3ydeHus Kypca. Pesysbrar Takoi paboThl 10JKEH
MIPOSIBUTHCSI B CHOCOOHOCTH CTY/IeHTa CBOOOJHO OTBETUTh Ha TEOPETHUYECKUE BOIIPOCH CEMUHAPA, ET0
BBICTYIUICHUH M YYaCTUH B KOJJIEKTHBHOM OOCY3KIEHUH BOIIPOCOB M3y4aeMOH TEMBI, IPAaBUILHOM BBHIITOJHEHUT
MPAKTHYECKUX 3aJaH1I U KOHTPOJIBHBIX PaborT.
CrpyKTypa cemuHapa
B 3aBucumMocTH OT coepkaHus U KOJMUYECTBA OTBEJEHHOIO BPEMEHH Ha U3y4eHHe KaXk A0l TEMbl CEMUHAPCKOE
3aHATHE MOXKET COCTOSITh U3 YEThIPEX-IATH YacTel:
1. O6cyxaeHre TEOPETUIECKHUX BOITPOCOB, ONPEAETIEHHBIX TPOrPaMMON
JMCLUTIIMHBL.
2. Jloxnan v/ WM BBICTYIIEHHE C TIPE3EHTALMAMHU IO Ipo0ieMe CEMIHapa.
3. ObcykaeHue BBICTYTUICHUI TI0 TeMe ? TUCKYCCHSL.
4. BpINoJIHeHNe IPaKTUYECKOro 33/1aHusI C TIOCIIEAYIONIM pa30opoM
TIOJTyYEeHHBIX Pe3yJIbTaTOB WM 00CYKIEHUE PaKTUIECKOro 3a/laHus,
BHIIIOJJTHEHHOTO I0Ma, €CJIA 3TO MPEAYCMOTPEHO IPOrpaMMOii.
5. IloagBeneHue UTOroB 3aHATHS.

CaMoCTOsI- B coneprkanue caMOCTOATEIbHON PabOThl CTYJEHTOB BXOJST:

- camocTosiTeNIbHas paboTa ¢ y4eOHO-METOANYECKUMH MaTeprualaMy 1 SJIEKTPOHHBIM y4eOHbIM KYpCcoM, K
KOTOPOMY ITpe/IOCTaBIISIeTCs ceTeBOr JocTy yepe3 OOpa3oBaTesIbHbIN MOPTAT, a TAKKE C CETEBBIMH PECYpCamu;
- IOATOTOBKA K caave ped)epaToB M YTEHWH MarkCTEPCKUX JIEKLMI Ha CeMUHapax;

- IOATOTOBKA K aTTEeCTalnH.

Adnroputwm aevictBuil ipu BeinonHeHnu CPC

1.13yunTh MaTepHabl, IPeAOCTaBIEHHbIE NTperoJaBaTeseM Ha 3aHATHH, (POPMbI OTYETHOCTH U CTIOCOObI
KOHTPOJISI.

2.M3y4nTte gacTh Kypca, KOTopasi COAEPKUT KOHKPETHBIE 3a1aHKs TI0 KaXJOH TeMe.

3.ITocMOTpUTE peKOMEH/IyEMYIO JIUTEPATYPY, PEUIOKEHHYIO TpernoaBareneM B oudnnoreke KOY.

4. Nzyunts nmeroryiocs B KOV nureparypy B 91eKTPOHHOM Y IEYaTHOM BHIE, IIPOYNTATh MAaTepUAITBI JICKITHH.
5. I3yunTh OCHOBHBIE MTOHATHS, IPEACTABICHHBIE B IJIOCCAPHH.

6. OTBETUTH HA KOHTPOJIBHBIE BOIPOCH], KOTOPBIE €CTh MOCIE KaXK IO JISKIIHH.

7. BBINOMHUTB 33/1aHUs1 ¥ IPEJOCTABUTD MX MPEIoJaBaTeNio B YCTHOM WM IIUCbMEHHOM BHUJIE.

3a4€T

Lesb Kypca cOCTOUT B TOM, YTOOBI AaTh IPECTaBICHNE CTYJEHTaM O MOJIEKYJISIPHBIX OCHOBaX IpeBpalieHHs
SHEPruy B KUBBIX CHCTEMAX, CTPYKTYPHO-(DYHKIIMOHATILHOM OpraHu3aliy KJIETOUYHBIX MeMOpaH, 00 OCHOBHBIX
SHEpPreTUYEeCKUX MpoLeccax U peaklysX, MPOTEKAIOIIUX BHYTPY KJIETOK U CBSI3aHHBIX C )KU3HEHHO BaXKHBIMU
(pyHKIMSIMU OpraHu3Ma.

Paboty c 1utepartypoil pa3yMHee HauMHATh ¢ pa30opa MaTepuasa, U3JI0XKEHHOro B JieKuuax. Padorats
HEoOX0MMO C KapaHJallloM, OTMedasi XOpOLIO MOHSTHBIA MaTepyal, 1, OTAEIbHO, MaTepHall, BHI3bIBAIOIIUI
BOIPOCHL. 3aTeM, C MOMOIIIBI0 YUYeOHNKA, HEOOXOANMO JOMOJHATH TEKCT JIEKIIMI COOTBETCTBYIOIMMH
KomMMeHTapusmu. [lociie 3Toro nepexoanTs K MpopaboTKe HEMOHSTOro MaTepruaa, akTHBHO UCTIONb3Y I
Y4EOHUKH, PEKOMEHJOBaHHYIO JINTEPATYPy M KOHCYJIbTHPYSCH C TIPETIOAaBaTENIEM.

10. IIepeyeHs HH( OPMAMOHHBIX TE€XHOJIOTHIi, HCIO0JIb3yEeMBIX IIPH OCYII€eCTBJEHHH 00Pa30BaTeJbHOr0 NMponecca
no JUCHHILUIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHnst 1 uH( OPMAIUOHHBIX CIIPABOYHBIX
cucrTeM (IIpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX ITPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca 10 JUCHUIIIIHE
(MOZyJII0), BKJIIOYAS MTepedeHb MPOrpaMMHOr0 obecrieueHns 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPEe/ICTaBIIeH B
[punoxennu 3 k pabovelt mporpaMme TUCITUTLIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0UMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
npomnecca no JUCIHAILINHE (MOIYJII0)
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MaTepI/IEU'[I)HO-TCXHI/I‘-IeCKOC obecrieueHre 06pa30BaTean0ro nmponecca 1no AMCuuIinHe (MO)IYIIIO) BKJIIOYAET B ceOs cilenymomue
KOMIIOHCHTHI:

INomereHyst 47151 CAMOCTOSTENBHOM PabOTHl 00yYaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMATM3UPOBAHHON MeOelIbIo (CTOJIBI 1
CTYyJIbs1) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOU TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUEHHs K ceTr "VIHTepHeT" n obecneueHrneM JocTyma
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTebhyo cpeny KOV.

YueOHble ayANTOPHH JUIsi KOHTAKTHOM paboTHI ¢ MpenoiaBaTesieM, yKOMILIEKTOBaHHbIE CIIEUAIN3UPOBaHHON MeOebio (CTOJIBI
U CTYJIbS).

KommnbloTep 1 mpuHTEp AT paclevyaTKy pa3gaTOuHBIX MaTePHAIOB.

MynpTuMeuiiHas ayAUTOPUSL.

12. CpencrBa aganramuy npenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTIM 00yUaomuxcsa HHBAJIMI0B 1 JIHIL ¢
OrpaHHYeHHLIMH BO3MOJKHOCTSIMHU 3/I0POBbSI

HpI/I HeO6XOIlI/IMOCTI/I B O6pa30BaTCHLHOM mpoHecce MPUMEHAIOTCA CIICAYIONIME METOAbl U TEXHOJIOIMH, 06)'[61"‘1&101].{1/16
BOCITPUATHE I/IHCI)OpMaI_[I/II/I O6y‘{a}OHlI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYECHHBIMU BO3MOKHOCTAMU 3J0POBbA:

- CO3/]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIsl €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE /TSI Pa3IMYHBIX MTOJIb30BATEEH;

- CO3J]aHK1e KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3JIMYHBIX BUaX Oe3 OTepH JAAHHBIX UM CTPYKTYPHI, IPEIyCMOTPETh
BO3MOKHOCTb MaclITaOMpOBaHMUs TEKCTA U M300paxeHuit 6e3 MoTepu KayecTBa, pelyCMOTPETh JOCTYITHOCTD YIIPABJICHHSI
KOHTEHTOM C KJIaBUATypBl;

- CO3J]aHKMEe BO3MOKHOCTEH JUTs 00yUaloIMXCsl BOCIIPUHUMATh OJHY M TY %€ MH(OPMAIHIO U3 Pa3HbIX HCTOUYHUKOB - HAIpUMep,
TaK, YTOOBI JINLIA C HAPYIICHUMH CJIyXa MOJTy4Yaad HMH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPUMEHEHHe MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (POPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIe BUPTYAIIbHBIX JJAOOPATOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMCHEHUEC JUCTAHIIMOHHBIX 06pa3OBaTCHLHLIX TEXHOJIOTUI UL Tiepeiavun I/IH(I)OpMaHI/II/I, OpraHu3alv pa3janvHbIX (I)OpM
HHTCpaKTHBHOﬁ KOHTaKTHOM pa6OTI)I 06yqa10merocsl C nIpernogaBarejieM, B TOM 4UCJIe BC6I/IHapOB, KOTOPBIE MOTYT OBITH
HCIOJIb30BAHbI 1JId NPOBEACHUA BUPTYAJIbHbIX JIeKHI/Iﬁ C BOBMOJKXHOCTBIO BSaHMOJ]eﬁCTBHH BCEX YYACTHUKOB JUCTAHINMOHHOI'O
O6y‘I€HI/IH, MMpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IpMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIU s OpraHu3aliy (opM TEKYILEero U MpoMekyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIbHOCTU CIaYn O6y‘~IaIOHII/IMC$[ HWHBAJIMAOM WJIA JIMIIOM C OI'PaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMC)I(yTO‘{HOﬁ aTTeCTalluM 110 OTHOIICHUIO K YCTaHOBJ'IeHHOfI MPOAOJIKUTEIIbBHOCTU UX CAAYUN:

- MIPOJOJIKUTENIBHOCTY CAa4H 3au€Ta WM 9K3aMeHa, IPOBOJAMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- MIPOJOJDKUTENIBHOCTH TTOJTOTOBKY 00YYaIOIIEerocsi K OTBETY Ha 3a4€Te WM 9K3aMeHe, IIPOBOJMMOM B YCTHOH (popme, - He
6osiee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIIEHUS 00Y4aloIerocst Ipy 3aliyTe KypcoBoi paboTHl - He OoJiee yeM Ha 15 MUHYT.

Iporpamma cocrasiieHa B cootBeTcTBum ¢ TpedoBanusiMu PI'OC BO u yueOHbIM tutanoM 1o Harpasienuio 06.04.01
"Buonorus" ¥ MarkucTepckou nporpamme "BroxumMusi, MoJieKyIsipHast OuoJiorusi u ornonHpopMaTUKa'.
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.01.02 Buosnepzemura u memopanonozus

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noarorosku: 06.04.01 - buonorus
IMpocunb nogroroBky: broxumus, MorekynspHas Guosorus U GuonHGOpMaThKa

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus1 Mo odpa3oBatesibHON nporpamme: 2021

OcHoBHas JuTepaTypa:

1. CeBepun C.E., buonornyeckas xumus ¢ ynpaxsHeHussmu u 3agadyamu / nog pea. C.E. Cesepuna - M. : I90TAP-Menua,
2014. - 624 c. - ISBN 978-5-9704-3027-9 - Tekcr : anextpoHHsIit // DBC "KoHcynabranT crymenTa’ : [cait]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970430279.html (mara obpamenust: 28.06.2019). - Pexum gocrtyma : 10 MoInvcKe.

2. I'ybapea A.E., Buonoruueckas xumust. CuTyallMOHHbBIE 3a/1a4H U TeCTH : y4el. nocodue / A. E. I'ybapesa [u ap.] ; mon pen.
A. E. T'y6apesoit. - M. : I'90TAP-Menua, 2016. - 528 c. - ISBN 978-5-9704-3561-8 - Tekcr : anektponnsiii // IBC
'KoHcynbranT cryaenra’ : [cait]. - URL : http://www.studentlibrary.ru/book/ISBN9785970435618.html (nata oGpaienusi:
28.06.2019). - PexxuM ocTyna : MO MOJIHCKE.

3. dpsirun B.H., bruonorus. B 2 1. T. 2 : y4e6nuk / nox pea. B. H. fpeiruna. - M. : I'90TAP-Meaua, 2015. - 560 c. - ISBN
978-5-9704-3565-6 - Tekcr : anextponnsiii // BC 'Koncynbrant crygenta’ : [caiir]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970435656.html (mara obpamenust: 28.06.2019). - Pexum nocrtyma : 10 MOIIrCKe.

4. TiokaBkuna H.A., Buoopranuueckas xumusi : yued. nocodue / nox pen. H. A. TiokaBkunoit - M. : [90TAP-Menua, 2015. -
176 c. - ISBN 978-5-9704-3189-4 - Tekcr : anekrponHsii // DBC 'KoHcynbraHT crymenta' : [cait]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970431894.html (nara o6pamenus: 28.06.2019). - Pexum goctyna : 1o MoJImcKe.

5. CesepuH E.C., buoxumus : yaebuuk / mon pea. E. C. CeepuHa. - 5-e u3n., ucnp. u jgor. - M. : T'90TAP-Menua, 2015. - 768
c. - ISBN 978-5-9704-3312-6 - Tekcr : anekrponnsiii // DBC 'Koncymnpranr crynenta’ : [caiir]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970433126.html (mara obpamenust: 28.06.2019). - Pexum nocrtyma : 10 MOJIIrCKe.

lonoJHATEILHAS JUTEpPATYypa:

1. TrokaBkuHa H.A., Buooprannyeckasi XuMus: pyKOBOJCTBO K PAaKTHUECKUM 3aHATHAM / of pen. H.A. TokaBkuHO# - M. :
I'S0TAP-Menna, 2014. - 168 c. - ISBN 978-5-9704-2821-4 - Tekcr : anexktponnsiii // 9BC 'Koncynbrant crynenTa’ : [caitt]. -
URL : http://www.studentlibrary.ru/book/ISBN9785970428214.html (nara o6pamenus:: 28.06.2019). - Pexxum noctyna : o
TIOATICKE.

2. TokaBkuHa H.A., Oprannueckas xumusi : yueOuuk / H. A. TiokaBkuHa u np.; ox pen. H. A. TiokaBkuHo#L. - M. :
I'S0TAP-Menua, 2015. - 640 c. - ISBN 978-5-9704-3292-1 - Tekcrt : anexktponnsbiii // IBC "KoHcynpTaHT cTyaeHTa’ : [caifr]. -
URL : http://www.studentlibrary.ru/book/ISBN9785970432921.html (mata odpamenust: 28.06.2019). - Pexum gocryma : o
IIOAITUCKE.

3. TokaBkuHa H.A., Brioopranndeckas xumus / H. A. TiokaBkuna, 0. U. Baykos, C. 3. 3ypabsn. - M. : [90TAP-Menua,
2014. - 416 c. - ISBN 978-5-9704-2783-5 - Tekcr : anextpoHHslit // DBC "KoHcynabranT crynenra’ : [cait]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970427835.html (nara oopamenus: 28.06.2019). - Pexum noctyma : 1o
TIOATIHCKE.

4. 3eepeB B.B., MeauiuHckast MUKpOOHOJIOTHsl, BUPYcoJIorusi 1 iMMyHoutorust: B 2 T. Tom 1. : yueOnuk / Iox pen. B.B.
3eepeBa, M.H. Boituenko. - M. : T90TAP-Menua, 2016. - 448 c. - ISBN 978-5-9704-3641-7 - Tekcr : anektponnsiit // I6C
'KoncynbranT cryaenra’ : [cait]. - URL : http://www.studentlibrary.ru/book/ISBN9785970436417.html (nata oGpaienusi:
28.06.2019). - Pexxum moctyna : 1o MOATKICKeE.

5. CmupHoB, O. 0. MeanmmHckas 6uosorust: DHupMKIonegudeckuii cripaBoyHuk / CmupHoB O 0. - Mocksa :@opym, HULL
NHO®PA-M, 2016. - 608 c. (Bsiciree oopazosanune) ISBN 978-5-00091-177-8. - Tekcr : anextpoHHsIi. - URL:
https://znanium.com/catalog/product/538672 (nata obpamenust: 28.06.2019)

KTFOHH

PCHT

VHHE AHATVTAHEC AR SHCTE

=

m'—]

Crpannua 9 u3 10.

i

cmw
im=Z
e



IMporpamma auctmuiizb "Brosneprerrka u mem6panonorus”; 06.04.01 "Bruonorus”.

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.01.02 Buosnepzemura u memopanonozus

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noarorosku: 06.04.01 - buonorus

IMpocunb nogroroBky: broxumus, MonekynspHas Guoorus U GuonHGOpMaThKa

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus Mo oOpa3oBatesibHON nporpamme: 2021

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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